In vivo expansion of MDR1-transduced cells accompanied by a post-transplantation chemotherapy regimen with mitomycin C and methotrexate.
A recurrent breast cancer patient received high-dose chemotherapy, a transplant of multidrug resistance 1 (MDR1)-transduced cells and four different protocols of post-transplantation chemotherapy. We report the analysis of MDR1-transduced cells in this patient. MDR1 transgene levels in the peripheral blood mononuclear cells of the patient were evaluated by polymerase chain reaction (PCR). Retroviral integration sites of the MDR1-transduced cells were identified by linear amplification-mediated (LAM)-PCR. Twelve days after transplantation, approximately 1% of the peripheral blood mononuclear cells were MDR1 transgene-positive. The transgene levels decreased quickly, and were at low levels until day 504. A remarkable increase in MDR1 transgene-positive cells was observed on day 532, during combination chemotherapy with mitomycin C and methotrexate. Using LAM-PCR, 31 MDR1-transduced clones were identified, and eight of these were long-life clones that survived for more than 500 days. Among the 31 clones, ten had a retroviral integration site near genes listed in the Retroviral Tagged Cancer Gene (RTCG) Database. Two long-life clones, N-30 and N-31, had retroviral integration sites within the MDS1-EVI1 locus. Another two long-life clones had integration sites close to PRDM16 or CUEDC1. These results suggest that MDR1-transduced cells were enriched in vivo by an MDR1 substrate, mitomycin C. The possible activation of EVI1 or other RTCGs by retroviral insertion may have affected the survival and persistence of a proportion of the transduced cells.